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PURPOSE: Tension tool and construction way of reinforcement of built-up reinforced earth 
retaining wall is provided to improve currently generalized reinforcement of retaining wall in 
which working process is very complicated and which offers heavy loss of material and 
manpower 

CONSTITUTION: Construction way of reinforcement of built-up reinforced earth retaining wall 
comprises the steps of; inserting a reinforcement(IO) into a connector (30)which is embedded 
into a side of retaining wall(20) to be fixed and folding by half; joining the folded reinforcement 
by a bolt and a nut right in front of a connector(30); straining a reinforcement(IO) by a tension 
tool(IOO); fixing a reinforcement(IO) to a reinforced earth by a fixing nail(15) and washer(14) to 
prevent a reinforcement(IO) from being loose during the work of banking; tamping and banking. 
A tension tool comprises; a scaffolding(105) where a spike(IIO) is attached, a guide parts(120); 
a moving parts(130); an operation parts(134); a clamp(132); a rotation parts(140) making a 
clamp rotated up and down; a spike-fixing nut(117) where screw is worked inside and passing 
through a scaffolding(105); a sub-spike(118) being fixed to a spike-fixing nut(117) where a bolt 
is worked at the upper end and a spike forms at the lower end.Thereby. economical and work 
and affordable cost are provided. 
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^Vtq. ^ <y:c4-o^ ^7j-7ll(10)7> °l^^(30)Sl ^4^^(35) «>5. ^i^t^l -^i-J: jE^]-«.cqcH]Ai *B(12)2l- MSCIS) 
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10)^^5. '3-^J7]^(100)# ^Efl°fl^i ^3-7121- '3-'^-^^ i7j-Al)(10)* -3-^ <aAl ji:^Al^ :^ofl cf^ 

?i iL73-s.^Hi(50)# cf^^-a* ^^i^fi^'S si7i tiii:g.o|] a.7j-;fl(io)3i <s^3i-<a^ C-1^ « ^ SU* ^"i}- 

oWaf, i7^Al](10) -^^<^)1 A^S.^l-'^Al Ji7j-Afl(10)7l- a.7j-SSfl(50) ^'^°]] ^] ^ ^1 o] ^ "g-X] S> 31 }=l2.Z]^C>] 
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^7l ^7^;tll(10)7> <a:l^(30)al ^^-¥-(35)<HlAi ^ ^ ^^ol ^l^-^1a:(ll)<Hl sl«il ^^sl Jl. ^^Jg 

:a7j-7fl(l0)« >3-7l <?l^^(30)'3-^<^ ^xlAl^ <?3^^(40)'^ smslJE-^ «W iL7j-7ll( 10)31 cl-€-^ ^c}^ a.73-S 
^1(50) ^-^-oil ^xjAl?]^, ^7^-711(10)21 ^^oflAi ^^i7l^(100)<^l SlSil ^^^^^^7} Sl£^ ^ol-'3^ ^ofl 21-A^ 
(19)7> ^^IS ^A^€ ji;g^(17)^ ^7^-711(10)2^ JlX^^(15)ofl ^X^^^^S. Cl-^ :a^Al^ ^o)l >a-7l^ 
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i^^^"as>7l?io)l n)el <a:i^(30)ofl ii7j-;<H(io)« ^.aV^-S. ^-gr ^d-Bfl<^l-*i 93^^(30)2] -?-(35)«1-S. ?i^<^l 

Jl, ^ cf^^h^ol Ji7j-7(1(10)» ^7j-s.^(50)^^ol| ^^lAl^lJi '3-^71^(100)21 #^^(132) 
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^l7:Efim ^7lt!- ^^]<4]<^] trl-€- -§-^^^1(20)21 Ji7j-7)) ^^m^-g- <a^l^s) £a)s]-ji ^o.^, ^^<Hl 

2i«fl ^^1^ ^^j-^w(io)^ -g-^^^fl(2o)2i ^'\^o]i^^^ s.^ ^-a^ M.^^^tymr)o] ■^■^]^^, «i-^^^<^ 

Al«.El Aj-cfy-y-^V^l oJ;,j^V 7l^7lS. -§-^^S]l(20)» ^l^lsm iL^^^lO)^ ^^Y^-fr -^.7^-711 ( 10 ) 2l ?i -§^1^°) 
oil cflSfl S>ia-^7> ^"a^ W]^21 -¥-3171 Hl( ^ )7l- -B-^1£1J1, li7j-7ll(10)2l ^^2l a.7j-7fl ( 10) 7l- ^^7l 

50)21-01 ^»-^5A]7]fe -B-STleKL) 2i^J-7Kl0)2l ^ yio]d]] Aj-. sf^l-o] :^oj^v u)^^ ^4 

^7l2l :^j:7lel( Ji7j-7fl(io)7>>a-J: ^g^^^jji a.7j-s.*fl(50)2l-2] nj-^^-g- ^^JaI^Ip^) q^oi cj-x] -g-^ 

^^1(20)» <a^^Vfe ^^-i- ^<*1'^, ^^7l -frjLTlsKL)^ -^^21 iL^J-^fldO)"^ 2l«ll #tH^ a>^^* ^^5^15^ 

-S-^^^l(20)» ^l^lsVfe ^ol^l-. 



^m, mia)^, m(h)S. ^ ;^l9(a)i, ^I9(b)£^ ^ ^'gofl ^1 3 ^ ^4'a>«-H]* S-^m^L ^ o.^, ^7] 
■§•^^^11(20) M1^<=H1 ^^^(30)<^1 93^^(40)^ 7l|7l]Al7^ :a.7j-7]l(10)» ^^sl-5^^ ^I8(a)£, ^I8(b)£fe 

<a^^(30)2i ^^^(35) ti^ofl t^ei ^i^^^dD* ^tii^i-^i o^ji &7^s.^(5o) ^^^^] ^^1^ ^^^^uiom 

t^7l^(100)o11 2l«ll °l^Al^ nfl :a7j-7l]( 10)21 2l«ll <aS^(40)ol -3^^(30)21 ^^^(35)<^1 

jl«l 'S^ElTll Sl-fe :?J O-S., >a-7l ;«fl5(a)£, ;«n5(b)S.2l- ^"U^ ^h1» ^fecl-. ^I9(a)£, ^l9(b):£ofl ^a]^ 

:a.7<l-^fl ii7j-7ii(io)2i ^^^1- ^o] ^i]^^cj(ii)o.^ ^tl^^-a- ^^*H ^o^7l ^llslcH ^ 

^21 -ti^i-^* ^^^^Hi(2o)2i- <ai[^(30)^>«>H] ^-^^^ ^'S^s. •^<a^]5'i<>i <a^^(40)* -^si^ ^"a-^ ^ 

:gA>ol5. ^'l^ ^^^(30) -S-^ofl ;i#Al7lal ^7l ^^^21 Ji7j-7(1(10) <a=^2l :aol» :S-'ae>7(l «M 

^^£^^11(50) -^l-^ofl ^^1^1^ "3-^71^(100)011 2l3fl ^71 71^ ^-OloflA^^ a. ^Igoj OJ^AHlal- l^-a^VTl] Ji7j-7J1(10) 
21 O^^O] <a^^t!- "gol^lS^ ^Eflo1]A^ ^ ^lofl oj:^o| ^7^7^(10) ->^^c^ Jl^*(17)* A>-g- 

«M v:^^ Jl^Al?! :^6il a.7j-S.^(50)2l a^s^I--^ ^ cl-^^-a-i: 



;^110S.ofl^ ^ ^tgofl itj-s. ^7j-7l](10)2l ^^7l^(100)-S- S^lt!: ^^^S.^ «1-^(105), 7} 

o]^ -^711(120), o1-S-^^(l30), 51^^711(140), 3^^m^(l34)S. ^-^^^ ^^S., M]^ -^^7]^ ^9lS] 

7] ^*1#€^ Vfl^^ -i-<a5l--H.^ ^ ^^21 S.;^^ofl cflgflA-l ^^vg^ ^^^(105)21 s}^ vfl S.A-lel-^ 

sl-ia-w-ofl i3i|-ola( 110)21- c-ll-ol 7MS.-?-7||(120) ^- -f^ <a=ia:<^ ^7l 1}-*(105)ol| ifl^ofl 

ul-A>7> ^A^^ ial-ol3 ji^JME(ii7)s. s.^^A^Al7|aI, Aj.7l ^^(105) sm^S. ^i-^^ofl l-S-¥-( 119)71- ^A^ 

s>^^o]1 ^2l-ol=L(110)7l- ^A^^ iiSi2l-Ol3.(118)* M-^l-^^SlTm- ^Sfl^ ^ t!- ^-^S., >a-7l 

71^(100)21 ^^(105) Sl-Jf'^ ^7>i5^ol3(iio)7>^al5l£.s. sj-o^ '3-:a7l^(100)7V i7j-ji.S|](50)ofl c-]^ ^.ji 
«1 JI^- ^l^l^lt^ tJ-cl-. 
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^11(130)^1 -^i^i-oi]^ a.7j-;^ll(10)« Sel^ 1-^^(132)^ ^^^^10)3] 
c-l^ ^^ar] ^ ^ 3X^^, «^^(132)ol o]^^7m(130)S^ ^^^sl'^ ^o*- ^} sj^o] /j-^sV^^ ^^^^o^S. 



^^^fil <a^^°fl ^^^1^4 -S-^^^ 71^1^1 ^^^l^-?-^l-2l ^=.^51^ ^ ^^^S-^Elfil ^SllflS] 



o] "a^^sVTii iL7j-;»fl2i >a-^ofl <q.>^7i- <a^s. 31^^** <a^j^^ o.^. b^o} ^^^^^^x\^^o_s.^ 

:aal«l ^1^1 5H ii^j-TliS] 7l^* 3lcfl?}- ^ 9X^^, ^ ^'S'^l Sltl- •3-^.71 Aj-^^-S^ 71-01^^7:1) 2l- 

<g=^<^^ i3|.ola j1:^u1E7> ^^a-^ ^^SlS.s. =-#^A^Al?^ i2:ih5^ol37l- ^*«1-^<^A-1 ^^fl- ^^ElS.^ 
ol^o^;,]^ a7j-7ll7> #el^ #^^2l 3717} Aj-. ^^£l£^ S>ol ^7j-7lll- al-^ ^^5171-^ l"^ ^ Sjjl, 

;^liaoi ji^T] ^Tiq- i!^2l-oia7> ;^l^oll ^^sl a}-ei^1 ^^l-S Ji^j-;^^ -i-^^ol ^l^ofl <a^l^-2-^'«l ^ 



(57) ^^Sl 
^^*c)- 1. 



-8-^^^11(20)51 vH^'go.s cl-^ <a^^(30)2l ^^-^(35)<^1 <a^J^«>lS ^ol>!}-^3l f^^-^oll 

^(15)ol ^^^^ =1^ a.7j-7ll(10)» 711^2^0.^ ^#Al7lJI, :a.7j-7|l(10) ^'aojjAl "a-^ 7) ^ (100)» 

(50)-l- cf^^l-'a-i: ^^Isl-fe «o^'a°l] $ic>lAi, ^V7l ii7j-7ll(lO)^ <a^^(30)5^ ^^-^(35)°llAi ^-U^ ^ols. 
^^Va-oflA^ ^^7^ ^^Jf(35) «>S ^'ar°ll'^i «-S.(12)2l- u|E(i3)s ^A^^ ^m^?l:(ll)'^l Sl«fl ^^^1 a.7j-7ll( 
10)7> ^#£lfe 'ar/^l; -^-71 ja.7j-;^( 10)31 ^^a-'i'H '3-^7l^(100)<^l fi^^ll -y^'S-ll^^S. '^^^^ -B-:^l5l 

-S^i ^"S^VtII ^^ei '^^^1^ ^^^;^]; -^^71 <?]^^ i7j-;,ii(io)si ^cf-^ei ^7j-7ii(io)7V <U^^^ ^^^s. 

ifioi^i7i Ai^i-si-fe -a-jL7iH](L)^7M ^^d-^ii(io) #41^31 ji^^(i5)<^ <a^tt ^^-^s. 2i-^(i4)7> -a^is. 

33 Jl^*(17)^ a.7j-£^(50)6l| ul^Al^lfe la:;^]; s. ol^ol;^lfe. o.^ S>fe 2:^^ :e.7j-£ -g.^ 

Si iL7j-;tfl Al^Wj-^. 



2. 
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^(15)ol Cf^ ^^^^ tt|^ i7j-;(l)(10)» Z|Z^- 7))t^^ 6.5. Zg^Aj^l^, a.7j-7fl ( lO^l^ofl 't^^l^dOO)* 

(50m Cf^^l-'a* ^AlSl-^ Mj-^ofl oJo^Ai, -^71 i7j-;(11(10)7> ^^^(30)21 ^^^(35)ofl>H "U^yS. 

^ ^ -S:H(12)Sl- MH(13)^ ol^<H^ ^fl^T^^tdDofl s]^ ^7^1; -^^-7] ^#^1 ^^j-^HdO)* <ai 

^ "^^V, -^y] i7<J-£^fl(50) ^o^-?-^ fl^l?}- ^^^miO)S] :^?l-oflA-1 '3-^7l^(100)<^] Slsfl ^^isiHS. :^o}^ 

:7] jfofl 2)-A^(i4)7l- <Uns. ^^^^ 31 ^^^(17)* i7j-;.l](10)°l i^j^(15)<Hl <U^^^^S. cf^ ^o> ji;^^!?)^ ^ 

;^]; oi^<H^lfe 5J* ^■'S^^ svfe *^2^ ^7^^ A]-§-«j-^. 



i2Fola(110)7> ^'■^(105)<^) -a^l^ 7>olc «.;tfl(l20)o1] ^i- #H^olS- 7]-^§l-Jl #^^^(132)2)- ^7l 

^^^^ ol-i^^^'KlSOSf, >S-7l aj7lo]^>a-<^l ^^515.^ Sf^-^ofl 3lll^^7l<H7l- S^^-^l^C 134)2f, o] 

2:^€1-(134)* ^- ^S. n}) ^7] 2li^ol7]cHl- ^Jl^o] c]-^ SlcHiofl ^e^TlM- sm-a 7lo1<ill l[^Elc>1 3I| 

qol7]o1S>V-i-Al<H) 3]:^ £^ <^]^^°] -^^7] ol^^;^lj(130)# ol^Al7l^ ^]] 12flaJ4 ^1 25flaJ-5-S. oj^o]^]^ 

<il a.7^£-g-^s] ;^l;^]-g- a7j-;^llsl ^^7l^ofl Si^^i olf^^;^H(130)s] ^^^z]- #^ei(i32)A>oiofl^ ^vy] 
ej(132)ol ^V. 5).^ 3] ^7].^g].:£S. 3j:g.«.7fl(i40)7> ^u)^ ^^^S. Sf^ ^^^S. -§-^Sl i^j-^fl 

71^. 



4. 

;^l3*J-°fl 5|^-?-^fl(130)^ ol*-?-^fl(l30)'a^<^1 ^m(142)4, ^1]«(142)<H1 ^A^M ^ $XS. 

^ #^^(132) ^^A^ <a^S.:£(146)2^-, o] <g^S.S(146)» ^J-7] All^(i42)ol] ;g2VAl?l^ 3X^^:^(144)0- 

S T^^^^ ^* ^^^S. -g-^21 ^^7l^. 

^IS^J-^ll Sl-^^i, ^o^7] ^1-^(105) ^^^3] 7]-o]^«-7}l(120) 2^- <*^<^fe Ml'S^ll M-A>7l- ^^^^1 :i3Fola 31 

H(117)-I- ^^€(105)ofl ##^^^^^17101, ^7] :i4ol=L Jl^MS(117)<^fe ^^^-^l -i-H-¥-(119)7> ^ 

^^5)31 sl-<Jt-¥-°11 ad 10)71- 3,(118) 7} ^e]7}^^S.^■ ^^Slfe S>fe- 2:^^ 

:a.7j-s ^^21 Ji7j-;(ii 13-^71^. 
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